cause behavioral sensitization to subsequent stressors. In fact, there are indications that developing organisms are especially vulnerable to stress and its long-lasting consequences (Heim et al., 2000) . Thus, even if precise estimates of trauma exposure and prevalence of post-traumatic psychopathology among children are currently not available, the development of effective interventions to prevent and treat PTSD in children has become a prominent public health priority (Friedman et al., 2003) . But, how close are we to achieving these goals and what are the challenges that researchers in this field have to contend with?
PREVENTION OF POST-TRAUMATIC PSYCHOPATHOLOGY
Since the early observations on combat-exposed war veterans more than fifty years ago, substantial progress has been made toward elucidating the pathogenesis and accompanying features of PTSD. It is now recognized that a variety of traumas can lead to PTSD, such as being the victim of a life-threatening event, or of an event that threatens one's physical integrity, or witnessing such an event, or even learning of such an event occurring to a family member or a personally important person (American Psychiatric Association, 1994) . The possible source of PTSD has thus become more heterogeneous.
When an individual experiences a trauma, acute neurophysiological and psychological reactions usually occur, whose nature and intensity are influenced by type of trauma, perceived level of threat, trauma context, and pretraumatic conditions. The effects of trauma on a child are influenced by the genetic substrate of the individual and a host of environmental factors, such as social context, parental reactions, family cohesion, and previous traumas. Research in another area of developmental psyEpidemiologia e Psichiatria Sociale, 13, I, 2004 chopathology, that of conduct disorder, recently showed that only the combined presence of specific genetic (low expression of monoamine oxidase A) and environmental conditions (child maltreatment) increased the risk for developing antisocial behavior, while each condition in isolation had no effect (Caspi et al., 2002) . In the case of PTSD, the implications of the heterogeneity of stressors and of individual and contextual variables for the development of the disorder are still not well understood. We are therefore currently limited in our ability to identify with precision which traumatized children are most at risk for PTSD and should receive selected preventive interventions.
Adult studies indicate that most people exposed to trauma recover with time. Exposure to certain types of trauma seem to involve a greater risk for PTSD. Unanticipated, uncontrollable, life threatening acts of violence, especially if deliberate and committed by trusted adults, have been found to carry worse consequences for the victims than other types of traumas such as accidents or natural calamities. In general, the more direct the exposure to a traumatic event, and the greater the perceived threat to one's own person, the higher the risk for developing PTSD.
Little evidence exists demonstrating that specific symptoms or features of the acute trauma-induced distress predict later PTSD. For instance, the intensity of the acute autonomic reaction has been found to predict PTSD in some studies, but others have found the opposite. Recently, a new sceening instrument, the Screening Tool for Early Predictors of PTSD (STEPP), has been piloted in a pediatric truma center (Winston et al., 2003) . The STEPP takes only a minutes to complete and seems to have the high sensitivity required of a screening instrument.
Given the current limitations in identifying with precision traumatized children more likely to develop posttraumatic psychopathology, a reasonable approach to prevention would be to develop relatively brief and inexpensive interventions that can be offered to all children immediately after a severe trauma, with special attention to those at increased risk because of preexisting depression or anxiety, previous history of trauma, lack of family support, and family history of PTSD. However, the data on single-session early psychological debriefing in adults do not support its efficacy, and even suggest a iatrogenic effect with increased odds of developing PTSD symptoms (Bisson, 2003) . Multiple-session preventive interventions (usually 4-5 sessions) have received limited testing in adults, with encouraging results, but have not been studied in children. Pharmacological approaches to prevention of PTSD have also been proposed. Specifically, the administration of propranolol to reduce post-traumatic autonomic activation has been pilot-tested in a small sample of adults (Pittman et al., 2002) .
It still remains to be determined if one type of preventive intervention can be applied across various types of trauma, or if different trauma-specific interventions need to be developed. Overall, the task of preventing PTSD appears more challenging in children than in adults, because, in addition to trauma and victim characteristics, factors such as stage of development and family variables need to be taken into account in developing interventions.
TREATMENT OF POST-TRAUMATIC PSYCHOPATHOLOGY
Both cognitive-behavioral psychotherapy (CBT) and selective serotonin reuptake inhibitor medication (SSRI) have been found to be of benefit in adults with PTSD. Few randomized controlled clinical trials have been conducted in children with PTSD (for a review, see Pine & Cohen, 2002) . At least 6 controlled trials of CBT have been completed in sexually abused children. CBT was reported to be better than usual community treatment or non-specific supportive therapy in decreasing PTSD and depression symptoms and improving social competence, with a small to medium effect size (Deblinger et al., 1999; Cohen & Mannarino, 1997) . One randomized controlled trial of CBT in middle school children who had been exposed to violence and had PTSD symptoms has been recently reported (Stein et al, 2003) . CBT was administed to groups of children in school according to a specifically prepared manual. Compared with children on the wait-list (i.e., receiving no treatment), children given CBT were found to have a statistically significant decline in scores of PTSD symptoms, depression, and psychosocial dysfunction.
The application of CBT techniques to the treatment of PTSD is well theoretically grounded. Traumas trigger reactions at both the cortical and subcortical level of the brain. The activation of the fear circuitries lead to multiple changes, including autonomic arousal, activation of the hypothalamic-pituitary-adrenal axis, emotional numbing, feelings of derealization, conditioning of peritraumatic stimuli, and avoidance. In parallel, conscious awareness of the trauma undermines the safety assumption of the child, leading to cognitive distortions in interpretating experience and anticipating future events. CBT aims to address all of these core components of post-trau-B. Vitiello matic psychopathology. Manualized CBT typically includes relaxation training, cognitive restructuring, exposure (either imaginary or in vivo according to the circumstances), social-problem solving, behavioral homework assignments and psychoeducation of the child and family).
A CBT course usually consists of weekly hourly sessions for about 12 weeks. CBT has been utilized for individual and group interventions. Because the parental response to trauma has a strong influence on their children's reactions (e.g., risk for PTSD is greater for those children whose parents are more anxious and depressed), it is important to include the parent in the child treatment. Research is in progress to clarify which specific ingredients of CBT are most therapeutically active and needed for effective treatment.
In particular, attention has been focused on the role of exposure and the relative therapeutic value of the cognitive vs. behavioral components. Exposure has been found to be critical for the efficacy of CBT in adults suffering from PTSD, obsessive-compulsive disorder, agoraphobia, and phobias in general. The role of exposure in CBT for children is therefore suspected to be equally important. In PTSD, exposure usually means evocation of trauma-related memories and emotions {imaginary exposure) in a therapeutic environment with the purpose of desensitizing the child from the their anxiogenic effects. In other cases, it involves in vivo exposure to places or situations that had become conditioned by the trauma and cause agoraphobia and avoidance. The use of exposure techniques can raise concerns about possible re-traumatization and other iatrogenic effects. Gradual exposure techniques have been developed and applied to children in an effort to increase the level of control on anxiety and minimize risks.
No controlled trials of SSRI medication in children with PTSD have been reported yet. The efficacy of these agents in adult PTSD and in children with other types of anxiety disorders, in addition to depression, provides a clear rationale for such trials.
Research involving children with PTSD presents special challenges. Traumas are usually unanticipated, and researchers have to propose research participation to children and families that are enduring considerable stress and may not have the concentration and motivation to consider research. The impact of development and family variables on designing and implementing interventions add other degrees of complexity.
CONCLUSIONS
Prevention and treatment of post-traumatic psychopathology among children have become important items of the mental health agenda. Though little research has been conducted so far, there is growing interest among researchers. For prevention, a better understanding of risk and protective factors for PTSD following a trauma is needed in order to develop targeted interventions for high risk children. For treatment, identification of the critical ingredients of CBT may lead to more precise, effective, and affordable interventions. Pharmacological treatments are worth pursuing for selected patients. The combined application of pharmacological and psychotherapeutic approaches should be studied. More in general, what is especially promising for the treatment of PTSD is the presence of theoretically driven models that are grounded on the recent understanding of the brain circuitries of fear and anxiety. How to deal with the psychological consequences of indirect exposure to traumatic events, most typically terrorism, has become a timely and crucial area of inquiry with enormous implications. In fact, to successfully address this challenge will mean not only to improve the health and well being of traumatized individuals, but to avert the main aim and purpose of terrorism.
